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(54) yCTPOflCTBO fl/lfl BbinPABJIEHHH 
OGCAflHOl/l KO/lOHHbl 
(57) M3o6peTeMne othocmtc* k HecJrrsiHOM m 
raaosoM npoM-cTM m npeAHaaHaseMo a*» bw- 
npaa/ieHnw o6caAHOii ko/iohhw (OK). Ue/it> - 
noBbiujeHMe.HaAOKMocTM pa6oTw ycTp-Ba 3a 
cseT npeAOTBpameHnw ero 3aK/iMHM8aHM» b 

CKBaXMHe npM OAHOBpeMeHHOii 3KOHOMMH 

3Hepropecypcoa 3a cmbt o6ecneMeHnn B03- 
moxhoctm yMeHbujeHnq KpyT»mero mom6ht3. 
fl/ia 3Toro Kopnyc (K) 1 ycrrp-sa iiMeeT kohmmc- 
CKue npflMyio m o6paTHbte HanpaB/iaioiMMe, a 
Ha ero HapyxHOii noBepxnoc™ BbinonneHbi 
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Ko/ibtieBOfl na3 2 m paawanbHwe ns3bi 10. Do- 
cneAHMe MMeiOT b nonepewoM ceMemiH K 1 
pdBHOMepHO n3MeH«K)iuy»ocfl i7iy6nHyA/>» pa- 
AwanbHoro nepeMeLueHun po/imkoo (P) 5h6, 
KOTopue paaMeinenw a na3ax 10 c bo3mo>kho- 
CTbK) paAua/ibHoro nepeMemenMA. B xonbue- 
bom naay 2 noc/ieAooaTenbno c 

B03MO>KHOCTblO BpameHMfl OTHOCMTeilbHO OpO* 

AO/ibHOii ben K 1 ycTaHOB/ieMbi xo/ibua 3, 4 m 8 
c naaaMM 9 Ha o6p3ineHHWx APyr k Apyry no- 



BepxH0CT»x. rAe pacno/ioweHbi ewciynw. Ann- 
ua na30B Kone\\ 3. 4 n 8 b nonepe^HOrt n/iooco- 
ctm K 1 paBHa Be/i mmm He paAna/ibHoro 
nepeMemeHMa P 5 u 6. MewAy KO/ibuaMM 3. 4 
w 8 c B03M0)KH0CTbK) apameHMfl BOKpyr CBoew 
ocm paaMetiieH btopom p*a P 5 m 6. 8 c/iywae 
CMATMq OK Ha k3kom-to ee y^acTKe no BceMy 
nepuMeipy BbinpaB/ieHne OK 6yAeT ocymecT- 
B/iqTbCfl HenocpeACTaeHHO bcgmm MeTbipbMfl P 
5 m 6. 4 v\n. 



U3o6peTeHMe othocmtca k He<t>T«Hoii m 
ra30BOM npoMww/ieHHOCTM,.a vtMeHHO k ycT- 
poiiCToaM A/in Bbinpao/ieHHn o6caAHOfi ko/ioh- 

Hbl. 

Uenbio M3o6peTennfl nonaeTca noBwuje- 

HMe H3AOKHOCTM pa60Tbl yCTp0MCTB3 33 C^eT 

npeAOTopameHUfl ero 33k/imhmb3hm» o ckbs- 

>KWHC npn OAHOOpeMeMHO^ 3KOHOMMW 3Hepi"0- 

pecypcoo 3a cweT o6ecneneHMn yMeHbtueHwa 
KpyTwmero MOMeHTa. 

• Ha (J)Mr. 1 cxeMaTMMHo M3o6p3KeHo npeA* 
naraeMoe ycrpowcTBo; na <J>mi\ 2 - pa3pe3 A-A 
na <J>nr. 1; Ha 4>mi\ 3 - paape3 6-6 na <|>w\ 1: 
Ha <t>nr. 4 - TpseKTopnn nepeMemeHurt oceii 
opaiiienM« po/iuKOB, ncpexaTbiBaioiuiixcn no 

XMHTOM H HCCMHTOM CTCHK3M 06C3AH0M KOAOH- 
HW. 

YCTPOMCTOO COCTOHTM3 UM/lMHAPHMeCKOrO 

MMe»omero KQHMMecicyio npnMyto m o6paTHy»o 
HanpaB/iHK)tnyK> Kopnyca 1. Ha nspywHOfi no- 

BepXHOCTM KOTOpOrO BbinO/lHeH KOAbUeBOM 

na3 2. rAe nocneAOBaTenbHo pa3MemeHw um- 
/lMHAPMMecKne xonbua. sepxnee 3 m HMMHee 

4, MOKAy KOTOpbIMM yCT3H0B/lCHW C B03M0W- 

HOCTbK) BpauieHiin BoxpyrcBoefl ocm eepxHM* 

P«A PO/1HKOO 5 M HVDKHMV1 pf»A PO/IMKOB 6, CH36- 
)KeHH blX p33MemeHH WMM B OepXHevi M HM)KHei1 

nacTax na mx topuobwx noBepxnocTax BwcTy- 

H3MM 7. Me)KAy BepXHMM M HMXHMM p«A3MH 

PO/iukoo ycTaHOB/ieno cpeAHee uh/imhaphmc- 
cKoe Konbuo 8. BepxHee 3. cpeAnee 8 m hvdk- 
Hee 4 uvinnHApMHecKMc xonbua obino/iHeHbi c 
nasaMii 9 H3 o6p3iueHHbix Apyr k APyry nooep- 
xhoctrx, rAe pacnono>KeHbi owcTynw 7 ponw- 

KOB. POJIMKM 5 M 6 yCTaHQBfieHU 9 H33y 2 14 

paAnanbHbix nasax 10 Kopnyca. Ilaabi 10 xop- 
nyca MMeiOT b nonepeMHOM ceneHnvi Kopnyca 

PdBHOMepHO H3MeH»K)lUyiOCJl r/iy6nHy OT Bbl- 

crynoa 11 k ondA^HaM 12 Rr\n paAwanbHoro 
nepeMemeHua PO/iukob. Konbus 3. 4 u 8 ycTa- 

HOO/ieHW C B03M0)KH0CTbl0 BpaiUeHMfl OTHOCM- 

TenbHO npoAO/ibHovi ocw xopnyca. a AnnHa 
na30D 9 xo/ieu b nonepeMHOM nnocxocTn xop- 
nycs paBHa p3AM3/ibM0My nepeMeiueHMK) po- 
/imkob. B xopnyce BbinonHen oceooi* Kanan 13. 



Yctpomctbo p36oTaeT cneAyiomwM o6pa- 

30M. 

Yctpomctbo H3 KOflOHHe 6ypn/ibHbix 7py5 

CnyCK3K)T B CKB3>KMHy M RpM AOCTMXeHMM MM 

5 BepxHeti rpsHviuw CMflToro ysacTxa o6c3ahom 
KO/iOHHbi"cnycK npexpaiMStOT. 3dTeM OMeHb 
MeA^eHHo BpauA3K)T xo/ioHHy 6ypnnbHux 
Tpy6. Ecmi ko/iohhs Tpy6cBo6oAHO BpsutaeT- 

Cfl 3TO yK33b!B3eT H3 TO. MTO P»Abl pO/IMKOB 

10 BepxHini 5 m huxcmmm 6 (<t>wr. 1-4) eme He 

B33HMOAeMCTByK)T CO CMRTblM yMSCTKOM 06- 
C3AH0M KOnOHHbl. He3H3MMTe/lbH0 yBe/IMHMB 

rny6nHy cnycxa ycTpo^cTB3, BHOBb BpaujaiOT 
Ko/iOHHy 6yp>i/ibHbix Tpy6.^a/ibHe^uinii cnycK 
15 ydpoMCTBa npexp3u;3K)T b tom c/iysae, eoiw 

npn Bp3meHMM KO/lOHHbl Tpy6 B03HMK3eT co- 

npoTMB/ieHMe ee epaiueHn»o. mto CBMAeTe/ibCT- 
ByeT 06 ynope po/imkob ycTpowcTBa b cmatuA 
ynacTOK o6caAnoA ko/iohhw. floc/ie 3Toro co- 
20 3A3»ot UMpicynfluwo hpomubomhom xmakoctm 
b CKB3)KiiHe, KOTopan npoxoAMT Mepe3 oceBOA 
Kansn 13 Kopnyca 1 n noc/ie BbixoAa nero 
OMweaeT ponnxn m cnoco6cToyeT mx oxna^jxe- 

HMK). ripM BpaiUeHMM KOilOHHbl 6ypH/1bHblX 

25 Tpy6 BpautaeTCR xopnyc 1 ycTpo^CTBd. npw 
3tom po/tHK, HaxoA»iunMca ao BnaAUHe 12 pa* 
AwanbHoro na3a 10 Kopnyca (<()Mr. 4). 0K33UBa- 
eTca npvixaTbiM OAHOBpeMenno k cmatoA 
CTeHxe o6cdAHOfl koaohhw m Any paAvia/ibnoro 

30 n333 xopnyca. B peay/ibTaie Hero npovicxoAHT 
nepeK3TbiB3Hne po/iiiKa no ynoMAHyTUM no- 
aepxH0CT«M o6c3ahoi^ KO/iOHHbi w Kopnyca ye- 
Tpo^cTBa. B to we apeMR po/imk. 

P3Cn0/10)KeHHb4A c npoTM&ononoxHoft cTopo- 
35 Hu xopnyca 1, ynnpseTCP b HecMPTyio CTenxy 
o6caAHO« KO/iOHHbi m nepexaTbieaeTcn oaho- 
BpeMeHHO no stoi^ noBepxHOCTn m amy paAM- 
anbHoro na3a xopnyca. flpw 3tom 
Hanp3B/ieHMe nepeKSTbioanuR po/imkob m Bpa- 
40 lueHne, cbp33mhwx c hmmm eepxHero. cpeAne- 
ro m HMXHero unniiHApuMecKMx xoneu 3. 8 m 4, 
coanaAaeTC nanpaeneHneM spameHHH xopny- 
ca 1 ycTpo^cTsa. B npouecce nepexaTUBaHVia 
po/iMKOB no AHy paAvi3/ibHoro na3a 10 ohm na 
45 Bn3AMHw 12 nepeMemaKUca na BepuiMHy 11, 
mto conpoBo*AaeTc« npMHyAMTenbHWM bu- 
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,ADnweHneM po/WKOo H3 xopnyca no/i acmct- 
BneM oo3HMKa»oinero 6oKoaoro (Bwnpaa/ifl»o- 
mero) yen/IMA. Hpn b wABHxeHnn po/imkob mx 
BWCTynw 7 nepeMemaKrrca no na33M 9. koto- 
pwe npeAycMOTpenw b KO/ibqax 3. 4 m 8. npn 5 
3tom TpaeKToptm nepeMemeHM» ocm opame- 
HM« t)o/inK3 f nepeKaTbieaioiiierocfl no HecM«- 
Totf CTeHKe o6c3amom ko/iohhw, 6yAeT mmctb 

BWA OKpyXHOCTM, H OK333HHOM H3 <t>M(\ 4 

cn/iotiJHOM nMHMefi. ueHTp kotopom cosna/jaeT tO 
c ueHTpoM o6c3ahom ko/iohhw. Ocb xe epa- 
meHUfl porniKa, nepeK3TWBaK)iuerocfl no cma- 
TOM deHKe KO/iOHHbt n Bunpao/iHiomero ce. 
6yfleT nepeMemaTbcn no nap36o/iMnecKOM 
TpaeKTopMM, KOTopaw noKa33Ha Ha tom xe <{>m- 15 
fYPe nyHKTMpHow /iMHMefi. 3to npoMexoAMT 
M3-3a Toro, mto ycM/iwe. neo6xoAMMoe fl/ia bw- 
npaoneHMJi CMflToro ynacTKa o6caAHOM ko/ioh- 
hw acerAa MeHbwe ycnnn», Meo6xoAMMoro 
A/in nepBMMHOMAe4>opMauvinTOMMe ko/iohhw. 20 
Po/imk. nepexaTWBaioiMiiMcn no necMflToii 
CTenxe o6c3ahom ko/iohhw. nepeMemawcb M3 
enaAMHw 12 Ha Bepuiuny 11 ah3 paAna/ibHoro 
na3a. OTOABwraeT Kopnyc 1 ycipowciBa ot ne- . 

CMHTOM CTeHKM B CTOpOHy CM«TOM. BWABMXC" 25 

Hue po/imkob M3 xopnyca npexpaiuaeTCfl 
noc/ie AocTMtteHMfl mmm BepWMH 1 1 Ana paAM- 
a/ibHoro na3a. MaxcMMa/tbHoe paccToaHMe. Ha 
KOTopoe nepeMeii4aeTC« po/itfK, Bwnpaa/iflK>- 
immh CM»TyK) deHKy o6caAHOii ko/iohhw. 6y- 30 
act paBHo cyMMe paccroflHMM. Ha KOTopwe 
BWABMraK)Tc» M3 Kopnyca ynoMAHyTww m npo- 
TMBo/iettaiUMii eMy po/imkm. B cnynae cmatm* 
o6c3ahom ko/iohhw Ha kskom-to ee ywacTxe no 
aceMy nepuMeTpy BwnpaeneHMe koaohhw 6y- 35 
AeT ocymecre/wbca HenocpeACTaeHHo ace- 

MM MeTWpbMfl P0/IMK3MM. T3KMM o6pa30M, B 

npouecce OAHoro o6opoTa Kopnyca 1 ycTpofi- 
CTsa BwnpaB/ineTCP yMacTOK o6c;>ahom ko/ioh- 
hw, paBHww no AnuHe cyMMapHOM BwcoTe 40 
Bepxnero m HMxnero p*aob po/imkob. An* bw- 
npaaneHMR HMxe/iexamMx cmrtwx ynacTKOB 
o6caAHO« ko/iohhw ycTpoflCTBO AonycKaiOT m 
noBTop«K)T oniicaHHwe onepaunu. 

45 

M p m m e p. flonycTMM o6caAHa» ko/iohhb 
AnaMeipoM 299 mm (MapKa CTa/iM K, ro/imwHa 
CTeHKM 12 mm) cmrt3 Ha r/iy6nHe 3000 m. flnp 
Tpy6 t3kom npoMHocTM Hapy>KH0e AaB/ienne. 
npn kotopom nanpaxeHMe a rene Tpy6w aoctm- 50 
raeT npeAena TeicyMecTM. paBHo 130 kFc/cm 2 . 

3T0 3H3MMT. HTO A/»« CM»TM« 06C3AHWX KO/IOHH 

yK333HHOM npOMHOCTM aoctbtomho HapyxHoe 
AaB/ienne nop»AKa 130 Kr c/cm 2 . J\t\* awnpaa- 
neHHA t3kmx ko/iohh Tpe6yeTc« TaKxe Aaa/ie- 55 
Hue (m/ih 6oxoBoe BwnpaB/inioiMee ycwnne) b 
npeAe/iax 130 xrc na ksxawi^ KaaApaTHw^ 
canTHMeTp KOHTaKTa pa6oMero 3/>eMenTa (b 
A3hhom cnynae po/imkob ycTpowcTBa co cma- 

TOtl CTCHKOM 06C3AH0M KO/IOHHW. 



YcTpoMCTBO cnycKacTCfl hs rny6nMy 3000 
M H3 6ypn/ibHow KO/)OHHe A^aMeTpoM 140 mm 
(M3PK3 CTa/lM K, TO/ltMMHa CTeHKM 10 mm). flpM- 

BeAeHHWM Bee 1 nor. m tskoi^ ko/iohhw paeeH 
Pnp = 38.8 kFc/m. npeAen TeKyMecTM ch^ K = 
5000 Krc/cM 2 . 

Bee Bceii 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38,8 -3000- 116400 Krc. 

npM K03<t>4>MMMeHTe 3anaca npoMHocm 
K= 1.3 

n _OreK. _ 5000 _ nOAC r , 2 
C7 A on. n-r 5~o =3846 kTc/cm^ 



(1) 



Sc€M.Tpy6w 
. SceM.Tpy6w = 40.7CM 2 .* 

^= 1 ^=2860 Krc/cM 2 . 
MoMeHT conpoTMB/ieHMA KpynenMio 

„_ d _0,12 _ nRfi 

r^e Dud- cootbctctbchho HapyxHbiA m 
BHyTpeHHMft AMSMerpu 6ypnrtbHOfi koaohhu, 
m: 

w = 3J4_0 1 14_3 (i Q864) = 

= 0,000244 m 1 = 244 cm 3 . 
I4 3 (1) 

3r?ac =r/?, P -//2 : 



r - M - 
MC ~ W ~ 



np ~ »2 

3 



V 3 



Oncyfla flonycTMMUM momcht. c kotopum 
moxmo CKpyHMBSTb 6ypn/ibHyio KonoHHy ana 
npuBeaeHns ee bo epainenMe. 6yaeT 



M = W 



'^IZn^ _ 244 ^ /3846 1 - 2860^ " 



=361120 Kf -cm = 3611 Kf • 



M. 
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Torfla ycuflne. BOSHwicaiotuee or 3toro mo- 

MeHT3, C0CT3BMT 

Q =f =OT) = 40573 * rc - 

2 

ffxe D i - Hapy)4CHbiti A"aMeTp Kopnyca ycTpofl- 
CTBa (M3roraB/iMBaeTCfl m YET AMaMeTpoM 
178 mm), m. 

ripn BblCOTe OAHoro po/mxa 100 mm. am3- 
MeTpe 40 mm h BUABn*eHwn Ka*Aoro po/iMxa 
M3 Kopnyca ydpowcTBa Ha 5 mm n/iomaAfe *oh~ 

T3KT3 Skoh. PO/1MKOB CO CMHTOW CTeHKOtf 05- 

caAHov^ ko/iohhu 6yAer M3MeHHTbCfl ot 1 ao 
145 cm 2 . 

BoKOBoe BbinpaBflfltouiee ycunwe. co3Aa~ 
aaeMoe ycTpowcTBOM, paeHo 



3to ycwnne no Mepe BWABHweHMR ponn- 

KOB M3 K3H3BKW KOpnyca VCTOOMCTBa 6viieT 

M3MeHflTbC« ot 40573 ao 280 xrc/cM 2 , MTO 
3H3MMTe/ii»Ho npeaocxoAMT yen/we. neo6xoAM- 
Moe ai* BbinpasneHMH paccMdTptiBaeMott 

CMflTOM 06C3AH0A KO/IOMHbl. 




(pup.2 



OOpMy/19 H306p6T6HMfl 

Yctpomctbo A** BbinpaaneHMfl o6caAHOM 

KO/IOHHbl, BK/1K)HaK)LMee KOpnyC C KOHMMeCKM- 
MM npflMOM M 06paTH0M HanpaB/15)K)lUMMH M 

5 KO/ibqeebiM naaoM Ha HspyxHofi noaepxHo- 
cth. noc/ieAoaaTe/ibHo ycTaHoa/ieHHbie a 
KO/ibueaoM naay Kopnyca xo/ibua c naaaMH Ha 

B33UMHO 06paiUeHHWX nOBepXHOCTWX. ycTa- 

HOB/ieHHbie Ha Kopnyce mokav KO/ibqaMM c 
10 B03M0)KH0CTbK) spameHiiw ponnKM c BbiCTyna- 
mm b eepxHeA m hvukhcm sacmx. pacno/ioxceH- 
HbiMM a naaax xo/ieq. omtiMaiotueecfl 
TeM, hto. c uenbK) noabiiaeHMR HaAGXHOCTH 
pa6oTbi ycTpotiCTBa 33 CMer npeAOTBpaiueHun 
15 ero 33K/iMHMBaHnfl a cKBaxMHe npu OAHoape- 

MeHHOrt 3K0H0MMU 3HeprOpeCypCOB 33 CM6T 

d6ecneMeHn«yMeHbiueHMfl xpyTfliueroMOMeH- 

T3. H3 H3py>KH0rt nOBSpXHOCTM KOpnyCO Bbl* 

no/iHeHbi p3AnanbHb4e na3w. MMerauiue a 
20 nonepeHHOM ceMeHnn xopnyca paaHOMepno 
M3MeHRK>mytocfl rny6MHy ai» paAHa/ibHoro 
nepeMemeHMq po/iUKoe. npMMeM po/imkm paa- 
MeiueHU a paAvia/ibHbix naaax Kopnyca c 
B03MO)KHOCTbK> paAwa/ibHoro nepeMetue* 
25 Hbin. xo/ibua ycTaHoaneHbi c 803M0)KH0crb>o 
b pa men mp OTHOCHTe/ibHo npoAO/ibnovi och 
Kopnyca. a AJwna na3oa xo/ieu b nonepewoft 
nnocKOCTM xopnyca paBHa BennnuHe paA^a/ib- 
Horo nepeMeiueHMR ponwxoB. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is c y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor K - 1 .3 

<W»». = ^ = ^ 0 =3846kgf/cnf 



a iim 



p 



pipe cross section 

2 



Spipe cross section " 40.7 cm 

116400 



CT " = ~7bT 

The torsional moment of inertia is 



= 2860 kgf /cm 2 . 



B - .m 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



o2 2 2 . 



X (an 



T ' an W i 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



„2 _2 



384tf-286tf 



3 

= 361 120 kgfcm = 3611 kgfm. 
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Then the stress arising from this torque is 




M 3611 



= 40573kgf. 



0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. ^ 



_0_ 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length ot 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 
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